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(57) Abstract 

The invention discloses a bag assembly (18) for insertion into a cylindrical container with a top portion (12). The bag assembly (18) 
has an outwardly flanged support fitting (30) secured to the mouth of a plastic liner (19). The bag assembly is folded pleatwise to provide 
a folded bag unit (66) which can be inserted into a dispensing opening (24) in die top portion of the container. The folded pleatwise bag 
assembly is retained by a retention means which will break on filling die bag assembly. The flanged support fitting (30) further comprises 
an air outflow passage (48), one or more external lugs (42), and an internal thread to receive a bung. The support fitting is secured to the 
container wall forming the dispensing opening by a cap (40) which may have a hinged closure member (90). 
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CONTAINER SYSTEM AND BAG ASSEMBLY 
The present invention relates to a container system and 
more particularly, though not of course exclusively, to a container 
system including a container for use in transporting or holding 
5 liquids, gaseous, granular or pulverulent material and is especially 

suitable ' for 4 chemicals and other- "dangerous substances:' - This - 
invention also provides a method of filling such a container and a 
bag assembly for such containers. 

Chemicals and other dangerous substances are typically 

10 transported from the supplier to the user in large drums of metal or 
a suitable rigid plastics. Although it is possible for the drum to be 
reused, this will usually involve a cleaning operation by the supplier 
before the drum can be filled with fresh product. Depending on the 
nature of the contents, cleaning may be a hazardous operation and 

15 may not be economically feasible and/or may pose serious health 
risks. In the circumstances the drum may need to be dumped at a 
chemical waste disposal site after only a single use. 

It is known to provide drums and other transport 
containers with a plastics liner. For example, international patent 

20 publication WO89/00428 discloses a transport tank with an individual 
external supporting frame. The tank may be fitted with a removable 
lining bag, which may be shaped so that it can be easily inserted or 
removed through an access port in the top of the tank. The 
reference illustrates a dose engagement of the bag opening with an 

25 upstanding peripherally flanged neck at the tank access opening. 

The inserted bag is said to be expanded into position as a lining by 

application of a vacuum through a pipe opening to the space 

♦ 

between the bag and the tank wall. 



> 
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The arrangement disclosed in publication W089/11428 
entails only a loose bag and no indication is given as to how the bag 
is, in practice, sealed and fitted to the tank access opening. Indeed, 
there is nothing to prevent the bag being lost into the interior of the 

» 

5 tank. Furthermore, no detail is offered in relation to the shape or 

folding of the bag.^ 

US patent 4635814 does address these problems by 

proposing a liner bag with a pair of glands which are snap fitted into 

respective access ports in a drum lid and which provide respective 
10 openings for pouring in liquid and for permitting air to escape from 

the bag as it is filled. The glands carry sealing O-rings and internal 

* 

threads to receive closure plugs. In this case, the bag is expanded 
by admission of compressed air; air between the bag and the drum 
wall escapes via a venting opening in the drum lid which is then 

15 closed with a sealing plug. On discharge of the bag contents, the 
liner is retained in substantially intimate contact with the drum wall. 

In the arrangement of US patent 4635814, the bag can only 
be fitted to the access opening from under the lid, which may not be 
easily removed and may indeed be semi-permanent. The system 

20 does not therefore maintain a general facility for removal and 

replacement of the bag through the drum or tank access port. The 
fact that this is not intended is highlighted by the provision to retain 
the lining against the drum wall during discharge of the drum 
contents. 

* 

25 A further limitation with the arrangement of patent 4635814 

■ • 

is that the bag cannot be readily fitted to an existing drum or 
container with an integral or otherwise sealed top, since the 
arrangement requires removal of the top to gain access to the 
underside of the access opening for attaching the gland. 



+ 
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US patent 3163544 discloses a flexible expandable bag for 
food or like use with a rim having a hinged closure lid for closing 
the rim. This structure can be used either alone or as an insert 
suspended from the rim of a jar or other open topped container. 
5 This reference is clearly not concerned with the storage or transport 
of dangerous substances; 4 or with the provision df a* bag"which ~can 
be inserted and removed though the access opening of a drum or 
container with an integral or otherwise sealed top. 

It is an object of the invention, at least in one of its aspects, 
10 to provide an improved container system for use in the 
transportation and storage of a chemical or other dangerous 
substance. 

According to a first aspect of the invention there is 
provided a bag assembly for insertion into a substantially rigid outer 

15 container including one or more side walls and a top which is 
integral with or sealingly attached to the side walls, and which has 
an opening for filling and emptying said container, said bag assembly 
including a bag of a flexible material which is impervious to a 
substance to be stored therein, said bag having a mouth connected 

20 to an outwardly flanged support fitting defining a port for filling and 
emptying said bag, said outwardly flanged support fitting adapted 
to co-operate with said opening of said container to act as a closure 
for said container and said bag being insertable into the container in 
collapsed form through said opening and being withdrawable from 

* 

25 said container in collapsed form through the opening. 

Preferably said bag is folded to form a fully folded bag unit 
having the flanged support fitting at one end of the unit, said unit 
being insertable through said opening so that said bag unit then 
depends from said outwardly flanged support fitting when said 
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outwardly flanged support fitting co-operates with said opening. In 

a preferred embodiment a retention means is provided to retain said 

bag as said fully folded bag unit. The retention means preferably > 

includes a weakness which is breakable by the application of gas to 

» 

5 said bag through said port to thereby allow the bag to expand and 

unfold". 

In a particularly preferred embodiment the flange of said 
support fitting is adapted to locate on an annular seat provided by 
a cylindrical extension about said opening of said container. The 

10 support fitting may include means to define an air outflow passage 
between said support fitting and said cylindrical extension for egress 
of air from between said bag and said container when the bag is 
expanded within the container by admission of compressed gas to 
the bag through said port. 

15 The invention also extends to a method of filling a 

substantially rigid container including one or more side walls and a 
top which is integral with or sealingly attached to the side wall(s) 
and which has an opening for filling and emptying the container, 
comprising inserting a said bag unit through said opening, applying 

20 compressed gas through said port to expand said bag within the 

container while venting the space between the bag and the container, 
and thereafter admitting a substance to the expanded bag through 
said port. 

Embodiments of the invention will now be described by 

♦ 

25 way of non-limitative example only with reference to the 
accompanying drawings in which: 

Figure 1 is a vertical cross-section through a drum and bag 
assembly of a container system in accordance with a first 
embodiment of the invention; 
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Figure 2 is an exploded partial cross-sectional drawing 
showing in detail a support fitting and associated mounting structure 
of the drum and bag; 

Figure 3 is a similar view to that of Figure 2 showing the 
5 assembled bag unit and cap secured to the drum in full cross-section; 

Figure* 4 is* a cross-sectional viewalong and in the direction - 
of arrows 4-4 shown in Figure 3; 

Figure 5 is a similar view to that of Figure 2 of a second 
embodiment of the invention; 
10 Figure 6 is a cross-sectional view along and in the direction 

of arrows 6-6 shown in Figure 5; 

Figure 7 is a cross-sectional view along and in the direction 
of arrows 7-7 shown in Figure 5; 

Figure 8 is a cross-sectional view along and in the direction 
15 of arrows 8-8 shown in Figure 5; 

Figure 9 is a cross-sectional view of the assembled bag unit 
and cap secured to the drum shown in Figure 5; 

Figure 10 is a perspective view with partial cross-section of 
a thread converter which may be used in conjunction with the 
20 invention; 

Figure 11 is a cross-sectional view of the assembly of the 
thread converter system in Figure 10 with the bag unit shown in 
Figure 2; 

Figure 12 depicts a suitable form of bag assembly for 
25 insertion into the container; 

Figures 13 to 16 illustrate a first embodiment of the 
successive stages of folding and assembling the bag for insertion into 
the container; 
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Figures 17 to 21 illustrate a second embodiment of folding 
the bag for insertion into the container; 

Figure 22 is a side view of the folded bag shown in Figure 

18; 

» 

5 Figure 23 is a similar view to that of Figure 22 showing a 

variation in folding of the bag; and 

Figure 24 shows the folded bag of Figure 21 with a 
retention means secured thereto* 

In the various embodiments illustrated similar integers are 
10 referenced with the same numerals to avoid unnecessary repetition 
of description. 

The container system depicted in Figures 1 to 4 comprises 

♦ 

a rigid outer container 10 of metal or a suitable rigid plastics. The 
particular outer container shown is in the form of a cylindrical drum 

* 

15 with a capacity of 205 litres, this being a typical container as 

currently used for the supply of chemical products. It is however to 
be understood that the invention is not restricted in its broad 
concepts to an outer container of that capacity or an outer container 
of that shape. The drum has a top or lid 12, a cylindrical body 14 

20 forming a closed side wall, and a base 16. The top, body and base 

may be moulded as an integral unit, or alternatively the top 12 
and/or the base 16 may be separately formed but sealingly attached 
to the body 14. The fitting between the top 12 and the body 14 can 
be such as to allow occasional detachment and reattachment of the 

25 top 12 to the body 14, but will normally be sealingly or integrally 

attached about its periphery because of the possible hazardous nature 
of the substance to be carried by the drum. The drum carries a 
removable bag assembly 18 having a liner 19 which collapses during 
emptying of the contents and is then removed and replaced with 
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new bag assembly 98 to permit refilling with fresh contents. The bag 
assembly 18 is attached to the top 12 of the drum by an attachment 
system which will now be described. 

The attachment system (best seen in Figure 2) comprises a 
5 cylindrical section 20 secured around a hole 22 within the top 12 of 
the drum and defining' a filling and emptying or dispensing opening • 
24 into and from the interior of the drum. Cylindrical section 20 has 
an external thread 26 and its rim acts as a seat 28 for an outwardly 
flanged support fitting 30 at the top of or fixed to the liner 19. The 

10 cylindrical section 20 is constructed of metal or a suitable rigid 
plastics material and is fixed to the top 12 of the drum by welding or 
being integrally formed, e.g. moulding, with top 12. 

The fitting 30 at the top of the liner 19 is in the form of a 
collar comprising a depending sleeve 32 of a size such that it can 

15 extend through the opening 24. At its upper end, sleeve 32 has an 
outwardly-directed annular flange 34 which rests upon seat 28 of the 
cylindrical section 20. Support fitting 30 is internally threaded at 36 
to receive a bung (not shown). A gasket or seal 38 underlies flange 
34 to prevent leakage from the drum if liner 19 happens to break. 

20 An internally threaded cap 40 engages external thread 26 on 
cylindrical section 20 about rim 28. The interior diameter of cap 40 
is greater than the internal diameter of the support fitting 30 
whereby a threaded fitting of a dispensing tap or a threaded pump 
inlet fitting can be screwed directly into the support fitting 30 after 

25 removal of the bung (not shown). 

Fitting 30 has four peripherally spaced external lugs 42 
which engage the inner surface of cylindrical section 20 and thereby 
define an annular air flow passage 44 between the body of fitting 30 
and cylindrical section 20. The number of lugs 42 can be varied to 
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suit requirements. Lugs 42 also serve as a guidance means for 
insertion into opening 24. If cap 40 is loosened off, flange 34 and its 
gasket 38 can lift off rim 28 to release air from between the drum and 
the bag as the bag is expanded by compressed air admitted through 

$ 

5 the interior of fitting 30. Air flow passage 44 therefore obviates any 
need for a separate" venting port in the drumr 

* The liner 19 is in the form of a flexible plastics film which 
will not be degraded by the contents of the container. The liner 19 
may consist of polyethylene or other suitable plastics and may be in 

10 the form of a single layer, or of a laminate of two or more layers, 
e.g. a barrier film, depending on requirements. The mouth of the 
liner 19 is permanently attached to the fitting 30, preferably by 
welding, for which purpose the fitting 30 is itself formed from a 
suitable plastics, although other forms of attachment such as a 

15 suitable adhesive or detachable connection could be used. As 
shown, the mouth of the liner 19 is attached to the face of an 
internal taper 46 of fitting 30 to ensure optimum sealed contact. The 
liner could also be readily secured to the outer surface of sleeve 32. 

Fitting 30 may also have an air inlet port 48 fitted with a 

20 one-way valve (not shown) to admit air to passage 44, and hence to 

the space between the drum and the bag, during emptying of the 
bag's contents. This air inlet port includes the one-way valve to 
guard against leakage of dangerous substance from the drum in the 
event that the bag bursts. The one-way valved port 48 may have an 

25 optional extension tube (not shown) fitted underneath to extend in 

the drum to the diametrically opposed point from the fitting 30. This 
tube would allow air to enter the space between the bag liner and 
the drum during emptying in the event of a non-vented drum being 
used. 
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To assist in correct orientation of the support fitting an 
alignment means may be used. In one practical embodiment 
depending sleeve 32 has a notch 50 which co-operates with a step 52 
located inside cylindrical section 20 to ensure the correct angular 

« 

5 orientation of support fitting 30, and hence correct positioning of 
liner 19. 

' The liner 19 is introduced into the drum in concertinaed or 
other folded form, to be described in greater detail below, through 
the opening 24. The final stage of insertion of the liner 19 involves 

10 the seating of the flange 34 of the fitting 30 against seat 28 of the 
cylindrical section 20 and the securement and sealing of the fitting 30 
to the cylindrical section 20 by the insertion and tightening of the cap 
40. The liner 19 is then expanded to substantially conform to the 
interior shape of the drum either by blowing compressed air into the 

15 liner 19 through the open centre of cap 40 or by evacuating the 
interior of the drum externally of the liner 19. The second option is 
not preferred as it will require the top 12 of the drum to include a 
threaded vent plug (not shown) which can be removed either to 
permit escape of air from the interior of the drum as the liner 19 is 

20 expanded or to form a port through which vacuum can be applied 

in order to expand the liner 19. Many old drums include this 
additional threaded vent plug. The liner 19 is then filled with the 
required contents and the container is closed by screwing the bung 
into the interior thread 36 of support fitting 30. The sealed container 

25 can then be transported to the user. 

At the site of use, the contents are removed either through 
a tap screwed into the interior thread 36 of the support fitting or 
through an inlet fitting for a pump screwed into the interior thread 
36. As the container is progressively emptied, the liner 19 collapses 
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in order to minimise dead spaces within the interior of the liner 19 
and for this purpose it is important to note that the initial expansion 
of the liner prior to filling does not result in the permanent 
conformation of the liner 19 to the interior shape of the drum under 
5 the pressure differential applied across the liner. As the contents are 

progressively emptied;- the liner collapses to leave almost na dead 
space within the liner 19 after substantially complete emptying. Such 
collapse is facilitated by providing air inlet port 48 in the support 
fitting to admit air to the space between the liner and the drum. At 

10 this state the drum is closed by removal of the tap or pump inlet 
fitting and insertion of the bung into the interior thread 36 of the 
support fitting and the drum (if required) together with the collapsed 
liner therein is returned to the supplier. At the supplier, the 
collapsed liner 19 is removed by unscrewing the cap 40 from the 

15 support fitting 30 and withdrawing the collapsed liner 19 through the 
holes 22, 24 for subsequent disposal. As the liner 19 has collapsed 
the operator will not be subject to contamination by an small 
amounts of residual chemicals remaining within the liner 19, and the 
small volume of the collapsed liner 19 will facilitate the disposal 

20 operation. 

At the supplier, a fresh bag assembly 18 is inserted into, 
and expanded within, the drum in the manner described above to 

enable the drum to be refilled with fresh product. As the interior of 

■ 

the drum has not been in direct contact with the previous filling, no 
25 washing or cleaning of the interior of the drum is necessary. 

To facilitate draining of the contents, the drum inlet/outlet 
(as defined by the cylindrical section 20) is located adjacent to an 
edge of the drum. This requires the support fitting 30 to be attached 
asymmetrically to the body of the liner, so that the liner 19 can 
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expand outwardly from the fitting to conform to the interior shape 
of the drum. Due to this asymmetric mounting of the support fitting 
30 to the bag which forms the liner, it is necessary that the fitting is 
inserted into the ring 10 in the correct angular orientation to enable 
5 the full expansion of the liner 19. This can be achieved by providing 

co-operating ? locating means such as a step 52 and notdvSO. 

Figures 12 to 16 depict a suitable liner bag 19, and the 
successive stages of folding the bag for insertion into the drum. The 
flat bag is generally rectangular with two large panels 54, 56, and has 

10 the support fitting 30 at the transverse centre of one panel but quite 
close to one end 58. The bag is successively folded in from ends 58, 
60, by back and forth zig-zag pleating, to a fold line 62 intersecting 
support fitting 30, to form an intermediate assembly 64 (Figure 14) 
of overlaid elongate pleats extending in concertinaed or zig-zag 

15 fashion from ends 58, 60 to fold line 62. This intermediate assembly 
64 is then folded onto itself (Figure 15) to form a fully folded bag 
unit 66 in which fitting 30 is at one end of the unit. This unit 66 is 
insertable through hole 22 into the drum so that the bag unit then 
depends from the support fitting when the latter engages seat 28 and 

20 is reliably expandable by compressed gas to form a lining for the 
drum. 

Alternatively, with reference to Figures 17 to 23, the flat 
rectangular bag may be successively folded in from sides 68, 70 by 
back and forth zig-zag pleating to a fold line 72, either before or after 
25 folding (23) the bag in half. In the latter case, the side edges 68, 70 
coincide and the doubled over bag is folded in zig-zag fashion to the 
fold line 72, as indicated in Figure 22. The former case is illustrated 
in Figure 23. It may then be folded under itself (Figure 20) from 
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both ends of the resultant elongate intermediate assembly to form the 
bag unit 66', again having the fitting 30 at one end. 

It has been found that the use of a zig-zag pleating, as 
distinct for example from continuous roll-over folding, produces a 

5 bag which expands out quickly and evenly oh application of 
compressed air; Other> folding patterns- reduce the effectiveness of- 
expansion and/or risk bur sting of the bag. 

Bag units 66, 66' can be held fast for storage, transport or 
sale by a suitable ligature, e.g. an elastic band or tie strip, or by 

10 other retaining means such as an enclosing sleeve of a light plastics 

material. If a sleeve is employed for this purpose, as for example at 
76 in Figure 16, the sleeve typically has a longitudinal zone of 
weakness, e.g. a line of perforations 78, so that the sleeve will break 
and open under a given pressure of compressed air in the bag, 

15 thereby allowing the bag to freely expand. The line of perforations 
78 may have a lead-in V-cut 80 at the top of the sleeve, to further 
facilitate its frangible nature and to provide an opening for initial 
expansion of the bag. The sleeve is preferably attached at its top rim 
to the fitting 30, e.g. by a local weld, so that the sleeve too is 

20 withdrawn with the bag when the latter is pulled out through hole 
22. In this arrangement, the sleeve would typically lie pressed 
between the expanded bag and top 12. 

If a tie 74 or other ligature is employed, in conjunction with 
or separate from sleeve 76, the tie typically also has a weakness 

25 which is frangible at the predetermined air pressure, and a local weld 
82 to secure it to the bag or can be removed prior to insertion of 
liner 19. 

Figures 5 to 9 illustrate a variation of the embodiment 
shown in Figures 1 to 4. Cylindrical section 20 has a ratchet 84 
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integrally formed thereabout to assist in locking cap 40 to container 
10. Ratchet 84 has a plurality of angled teeth 86 encircling cylindrical 
section 20. 

A closure member 90 co-operates with cap 40 to provide a 
5 seal for aperture 92. Closure member 90 has a disc-shaped main 

body 94 with a depending seal member 96 which sealingly engages 
with aperture 92. Closure member 90 may be integrally formed with 
cap 40 or fitted thereto in any convenient manner. In the illustrated 
embodiment closure member 90 has an angled arm 98 with a pair of 
10 stub axles 100 on either side thereof. Stub axles 100 engage with a 
pair of hooks 88 on cap 40 to provide a hinging action. Opposite 
angled arm 98 is a depending tab 102 having a barb 104 on the outer 
face thereof. Barb 104 co-operates with a latch 106 on cap 40 to 
prevent disengagement of closure member 90 from cap 40. Tab 102 
15 also includes a tooth or pawl 108 which engages teeth 86 of ratchet 
84. 

t 

During filling of container 10 cap 40 and closure member 90 
are not installed on cylindrical section 20. Once filled closure 
member 90 is sealingly engaged with cap 40 by pushing barb 104 into 

20 the latching position with latch 106. Cap 40 is screwed onto thread 
26. Tooth or pawl 108 will eventually contact ratchet 84 and 
sequentially flex over respective teeth 86. When cap 40 is in the 
position shown in Figure 9 it will not be possible to rotate cap 40 in 
the counter direction as tooth or pawl 108 will interfere with ratchet 

25 84. A suitable tamper proof device (not shown) could be affixed to, 
or integral with, cap 40 to indicate an unauthorised attempt to lift 
closure member 90. When it is required to obtain access to the 
contents of container 10 barb 104 can be pushed inwardly to dear 
latch 106 and tab 102 pushed upwardly through latch 106. Such 
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action will break the tamper proof seal, if fitted, and disengage tooth 
or pawl 108 from ratchet 84. Hinging open closure member 90 will 

allow access to the contents of container 10. 

Figures 10 and 11 illustrate the use of a thread converter 
5 110 where cylindrical section 20 has an internal thread 112 instead of 

the* external' thread- 26v Thread' converter 110 allows the support 
fitting 30 shown in Figures 2 to 4 to be used. Thread converter 110 
includes a cylindrical inner sleeve 116 and a circumferential flange 
114. Depending from flange 114. is an outer cylindrical sleeve 118 

10 which is co-axial with sleeve 116. Sleeve 118 is substantially shorter 
than sleeve 116 and has an external thread 120 thereon for co- 
operation with internally threaded cap 40. To secure thread 
converter 110 to cylindrical section 20 an external thread 122 is 
provided on inner sleeve 116. 

15 In order to prevent easy removal of thread converter 110 

when fitted on cylindrical section 12, a plurality of barbs or 
protrusions 124 are provided which, in use, will snap lock under top 
12. Slots 126 will provide a flexibility to assist the snap lock action 
and to allow air egress, on inflation of liner 19. An annular ring 128 

20 will ensure barbs 124 cannot be retracted whilst support fitting 30 is 
inserted. This is important in order to prevent bursting of thread 
converter 110 from container 10 in a drum "drop" situation. 

The embodiments have been described by way of example 
only and modifications are possible within the scope of the 

25 invention. 
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CLAIMS 

1. A bag assembly for insertion into a substantially rigid outer 
container including one or more side walls and a top which is 
integral with or sealingly attached to the side walls, and which has 

5 an opening for filling and emptying said container, said bag assembly 
including* a bag of a flexible material which is impervious- to- a 
substance to be stored therein, said bag having a mouth connected 
to an outwardly flanged support fitting defining a port for filling and 
emptying said bag, said outwardly flanged support fitting adapted 

10 to co-operate with said opening of said container to act as a closure 
for said container and said bag being insertable into the container in 
collapsed form through said opening and being withdrawable from 
said container in collapsed form through the opening* 

2. The bag assembly of claim 1, wherein said bag is folded to 
15 form a fully folded bag unit having the flanged support fitting at one 

end of the unit, said unit being insertable through said opening so 
that said bag unit then depends from said outwardly flanged support 
fitting when said outwardly flanged support fitting co-operates with 
said opening. 

20 3. The bag assembly of claim \, wherein said bag is generally 
rectangular and is folded or is pleated, creased or otherwise adapted 
to be folded, so as to define an intermediate assembly having a 
plurality of overlaid elongate pleats extending zig-zag fashion from 
opposite ends or sides of the bag to a fold line intersecting said 

25 outwardly flanged support fitting, the intermediate assembly being 
adapted to be folded on itself to form a fully folded bag unit having 
the flanged support fitting at one end of the unit, said unit being 
insertable through said opening so that said bag unit then depends 
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from said outwardly flanged support fitting when said outwardly 
flanged support fitting cooperates with said opening. 

4. The bag assembly of claim 2 or 3/ further including a 
retention means to retain said bag as said fully folded bag unit. 
5 5. The bag assembly of claim 4, wherein said retention means 
includes a weakness which is breakable by the application of gas to 
said bag through said port to thereby allow the bag to expand and 
unfold. 

6. The bag assembly of claim 4, wherein said retention means 
10 is a sleeve, tie or other ligature which surrounds at least part of said 
fully folded bag unit, said sleeve, tie or other ligature having a zone 
of weakness so that said sleeve, tie or other ligature will break on 
application of gas to said bag through said port to thereby allow the 
bag to expand and unfold. 
15 7. The bag assembly of any one of claims 4, 5 or 6, wherein 

a part of said retention means is secured to said bag or said 
outwardly flanged support fitting to prevent detachment therefrom. 

8. The bag assembly of claim 1, wherein the flange of said 
support fitting is adapted to locate on an annular seat provided by 

20 a cylindrical extension about said opening of said container. 

9. The bag assembly of claim 8, wherein said support fitting 
includes means to define an air outflow passage between said 
support fitting and said cylindrical extension for egress of air from 
between said bag and said container when the bag is expanded 

25 within the container by admission of compressed gas to the bag 

through said port. 

10. The bag assembly of claim 8, wherein said support fitting 
includes at least one external lug which engages the inner surface of 
said cylindrical extension and defines an annular air flow passage 
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between support fitting and said cylindrical extension for egress of 
air from between said bag and said container when the bag is 
expanded within the container by admission of compressed gas to 
the bag through said port. 
5 11. The bag assembly of claim 10, wherein a plurality of 
external lugs are provided and a second port is provided- in said 
support fitting opening into said annular air flow passage. 
12. The bag assembly of claim 11, further including a one-way 
valve in said second port. 

10 13. The bag assembly of any one of the preceding claims, 
wherein said flanged support fitting is threaded internally about said 
port to receive a closure for sealing said port against egress of air, 
gas or substance within said bag and/or receiving a detachable 
conduit, tap or pump for emptying or filling said bag. 

15 14. The bag assembly of claim 1, wherein said mouth of said 
bag is secured to an internal taper of said fitting. 

15. A container system including a bag assembly of claim 8 and 
said substantially rigid outer container, wherein said internal thread 
of said cylindrical extension of said container is externally threaded 

20 to receive a threaded cap which sealingly clamps said flanged 
support fitting to said cylindrical extension. 

16. The container system of claim 15, wherein said support 
fitting includes a notch for co-operating with a step on said 
cylindrical extension to ensure correct alignment of said bag assembly 

25 with said container. 

17. The container system of claim 15 or 16, wherein said 
threaded cap includes an aperture and said aperture is closed by a 
hinged sealing means. 
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18. The container system of claim 17, wherein said hinged 
sealing means includes a releasable latch allowing said aperture to be 
exposed, said releasable latch depending from said cap to engage 
ratchet means externally mounted to said cylindrical extension. 

» 

5 19. The container system of any one of claims 14 to 17, further 

including a- seal located between the flange of said support fitting . . 
and said threaded cap. 

20. A thread converter for providing an external thread to an 
internally threaded cylindrical mouth, said thread converter including 

10 a cylindrical inner sleeve for insertion into said cylindrical mouth, an 
annular sleeve co-axial with said cylindrical inner sleeve and 
depending from a circumferential flange at one end of said cylindrical 
inner sleeve, a first thread on the outer surface of said cylindrical 
inner sleeve under said annular sleeve for co-operating with said 

15 internally threaded cylindrical mouth and a second thread on the 

outer surface of said annular sleeve. 

21. The thread converter of claim 20, wherein said cylindrical 
inner sleeve has a plurality of slots at the other end of said 
cylindrical inner sleeve. 

20 22. The thread converter of claims 20 or 21, wherein 
protrusions are provided at said other end of said cylindrical inner 
sleeve to provide a snap lock action with said cylindrical mouth*. 
23. A method of filling a substantially rigid container including 
one or more side walls and a top which is integral with or sealingly 

25 attached to the side wall(s) and which has an opening for filling and 

emptying the container, comprising inserting a said bag unit through 
said opening, applying compressed gas through said port to expand 
said bag within the container while venting the space between the 
bag and the container, and thereafter admitting a substance to the 

30 expanded bag through said port. 
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